12 
13 


comparison logic for comparing the^^al values with limit values, generating flag 
values based on the limit values, and storing tlrTflag values in predefined locations within the 
memory. 


1 2. The single-chip integrated circuit of claim 1, further including: 

2 a cumulative clock for generating a time value corresponding to cumulative operation 

3 time of the transceiver, wherein the generated time value is readable via the interface. 

1 3. The single-chip integrated circuit of claim 1, furthe/ including: 

2 a cumulative clock for generating and storing in a/register a time value corresponding 

3 to cumulative operation time of the transceiver, wherein the register in which the time value 

4 is stored comprises one of the memory arrays of the memory. 

5 4. The single-chip integrated circuit of clairr/l, further including: 

6 a power supply voltage sensor coupled to the analog to digital conversion circuitry, 

7 the power supply voltage sensor generating a/power level signal corresponding to a power 

8 supply voltage level of the transceiver, wherein the analog to digital conversion circuitry is 
configured to convert the power level signal into a digital power level value and to store the 

10 digital power level value in a predefined power level location within the memory. 

1 5. The single-chip integrated oircuit of claim 4, further including: 

2 a temperature sensor coumed to the analog to digital conversion circuitry, the 

3 temperature sensor generating a temperature signal corresponding to a temperature of the 

4 transceiver, wherein the analc^g to digital conversion circuitry is configured to convert the 

5 temperature signal into a digital temperature value and to store the digital temperature value 

6 in a predefined temperature location within the memory. 

1 6. The single-chip integrated circuit of claim 5, wherein 

2 the compariTOn logic includes logic for comparing the digital power level value with a 

3 power level limit value, generating a power level flag value based on the comparison of the 
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4 digital power level signal with the power level limit value, and storing the power level flaj 

5 value in a predefined power level flag location within the memory; and 

6 the comparison logic includes logic for comparing the digital temperature vabfe with a 

7 temperature limit value, generating a temperature flag value based on the compaiisran of the 

8 digital temperature signal with the temperature limit value, and storing the tenjperature flag 

9 value in a predefined temperature flag location within the memory. 

1 7. The single-chip integrated circuit of claim 4, wherein 

2 the comparison logic includes logic for comparing the digiml power level value with a 

3 power level limit value, generating a power level flag value based on the comparison of the 

4 digital power level signal with the power level limit value, storing the power level flag 

5 value in a predefined power level flag location within th^/hiemory. 


1 

2 
3 
4 
5 


8. The single-chip integrated circuit of claim 1/further including: 
a temperature sensor coupled to the analc^g to digital conversion circuitry, the 

temperature sensor generating a temperature signal corresponding to a temperature of the 
transceiver, wherein the analog to digital conversion circuitry is configured to convert the 
temperature signal into a digital temperature value and to store the digital temperature value 
in a predefined temperature location within the memory. 

9. The single-chip integrated/circuit of claim 8, wherein 

the comparison logic iru^dudes logic for comparing the digital temperature value with a 
temperature limit value, generating a temperature flag value based on the comparison of the 
digital temperature signal vvith the temperature limit value, and storing the temperature flag 
value in a predefined temperature flag location within the memory. 


1 10. The single-chip integrated circuit of claim 1, further including 

2 fault handling logic, coupled to the transceiver for receiving at least one fault signal 

3 from the transceiver, coupled to the memory to receive at least one flag value stored in the 

4 memory, andycoupled to a host interface to transmit a computed fault signal, the fault 

5 handling lo/ic including computational logic for logically combining the at least one fault 
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6 signal received from the transceiver and the at least one flag value received from the mer 

7 to generate the computed fault signal. 

1 11. The single-chip integrated circuit of claim 1, further includim 

2 control adjustment circuitry for adjusting a first contro^slgnal of the control signals 

3 generated by the control circuitry in accordance with arj,..ad]ustment value stored in the 

4 memory. 

1 12. The single-chip integrated cirelait of claim 1, wherein the control circuitry generates 

2 the first control signal in accordance with a temperature. 


1 

2 
3 

1 

2 
3 


8 
9 
10 


3 
4 


13. The single -chm^ntegrated circuit of claim 1, wherein the plurality of analog signals 
includes two anaMg signals selected from the set consisting of laser bias current, laser output 
power, and/dceived power. 

14. (amended) A single-chip integrated circi lit for monitoring an optoelectronic device, 
comprising: 

memory, including one or more memor> 
optoelectronic device; 

analog to digital conversion circuitry tfor 
the optoelectronic device, the analog signals corresponding to operating conditions of the 
optoelectronic device, converting the received aialog signals into digital values, and storing 
the digital values in predefined locations within the memory; and 

a memory interface for reading from and writing to locations within the memory in 
accordance with commands received from a host device. 


arrays for storing information related to the 
receiving a plurality of analog signals from 


15 


The single-chip integrated circuit of claimj^4j.iui#i:ermcluding 

a cumulative clock fiir-genefating a time value corresponding to cumulative operation 
time of the optp&le6tronic device, wherein the generated time value is readable via the 
memopyinterface. 
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1 16. The single-chip integrated circuit of claim 14, further includftig: 

2 a cumulative clock for generating and storing in a register artime value corresponding 

3 to cumulative operation time of the optoelectronic device, whereiii the register in which the 

4 time value is stored comprises one of the memory arrays of theymemory. 

1 17. The single-chip integrated circuit of claim 14, furthe^* including: 

2 a power supply voltage sensor coupled to the analcJg to digital conversion circuitry, 

3 the power supply voltage sensor generating a power lev^l signal corresponding to a power 

4 supply voltage level of the optoelectronic device, wh^ein the analog to digital conversion 

5 circuitry is configured to convert the power level signal into a digital power level value and to 

6 store the digital power level value in a predefined/power level location within the memory. 

1 18. The single-chip integrated circuit of cldim 17, further including: 

2 comparison logic for comparing the -digital power level value with a power level limit 

3 value, generating a power level flag value/Dased on the comparison of the digital power level 

4 signal with the power level limit value, ^nd storing the power level flag value in a predefined 

5 power level flag location within the njemory. 

1 19. The single-chip integrated cfircuit of claim 18, further including 

2 a temperature sensor coupled to the analog to digital conversion circuitry, the 

3 temperature sensor generating d temperature signal corresponding to a temperature of the 

4 optoelectronic device, wherein the analog to digital conversion circuitry is configured to 

5 convert the temperature sigiVal into a digital temperature value and to store the digital 

6 temperature value in a preoefined temperature location within the memory. 


1 20. The single-chipyintegrated circuit of claim 19, wherein 

2 the comparison logic includes logic for comparing the digital temperature value with a 

3 temperature limit vame, generating a temperature flag value based on the comparison of the 

4 digital temperatureysignal with the temperature limit value, and storing the temperature flag 

5 value in a predefined temperature flag location within the memory. 
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1 21. The single-chip integrated circuit of claim 14, further including 

2 a temperature sensor coupled to the analog to digital conversion circuitry, the 

3 temperature sensor generating a temperature signal corresponding to a temperature of the 

4 optoelectronic device, wherein the analog to digital conversicm circuitry is configured to 

5 convert the temperature signal into a digital temperature vjflue and to store the digital 

6 temperature value in a predefined temperature location ^ithin the memory. 

1 22. The single-chip integrated circuit of claim 24, further including 

2 comparison logic for comparing the digitjfl temperature value with a temperature limit 

3 value, generating a temperature flag value basexi on the comparison of the digital temperature 

4 signal with the temperature limit value, and/storing the temperature flag value in a predefined 

5 temperature flag location within the mernory. 


1 

2 


7 


23. The single-chip integrated cir^Juit of claim 14, further including 

fault handling logic, coupled to the optoelectronic device for receiving at least one 
fault signal from the optoelectromc device, coupled to the memory to receive at least one flag 
value stored in the memory, ana coupled to a host interface to transmit a computed fault 
signal, the fault handling logic including computational logic for logically combining the at 
least one fault signal recei/ed from the optoelectronic device and the at least one flag value 
received from the memory to generate the computed fault signal. 


1 24. • The single-cmp integrated circuit of claim 14, wherein the plurality of analog signals 

2 includes two analog signals selected from the set consisting of laser bias current, laser output 

3 power, and received power. 


1 25. A single-chip integrated circuit for controlling an optoelectronic transceiver having a 


4 


laser transmitter and a photodiode receiver,^ 

analog to digital conversion circuf 
the laser transmitter and photodiode receive 


onri/tnsmg: 

foF^Bceiving a plurality of analog signals from 
, converting the received analog signals into 
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10 
11 

12 
13 
14 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

1 

2 
3 



tal values with limit values, generating flag 
ag values in predefined memory mapped 


digital values, and storing the digital value; i in predefined memory mapped locations within 
the integrated circuit; 

comparison logic for comparing 
values based on the limit values, and stc 
locations within the integrated circuit; 

control circuitry configured to geneijate control signals to control operation of the laser 
transmitter in accordance with one or more yalues stored in the integrated circuit; and 
a memory mapped interface for read ng from and writing to locations within the 


napped locations within the integrated circuit for 


integrated circuit and for accessing memory 
controlling operation of the control circuitry. 


26. A method of controlling an optoelectrpnic transceiver having a laser transmitter and a 
photodiode receiver, comprising: 


in accordance with instructions receiyi 
to locations within a memory; and 

receiving a plurality of analog signals 
receiver, converting the received analog s^na 
values in predefined locations within thojnc 

comparing the digital values with limit 


d from a host device, reading from and writing 

romyjie laser transmitter and photodiode 
s in^o digital values, and storing the digital 
OTy; 

values, generating flag values based on the 


Hmit values, and storing the flag values in predefined locations within the memory; 


generating control signals to control op 
with one or more values stored in the memory. 


ration of the laser transmitter in accordance 


27. The method of claim 26, further includ ng: 

generating a time value corresponding io cumulative operation time of the transceiver, 

the host device via the memory interface. 


wherein the generated time value is readable by 
28. The method of claim 26, further including: 
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2 generating and storing in a register a time value corresponding to cumulatfve 

3 operation time of the transceiver, wherein the register in which the time value is accessed by 

4 the reading step as a location in the memory. 

1 29. The method of claim 26, further including: 

2 converting an analog power supply voltage level signal, corresf)onding to a voltage 

3 level of the transceiver, into a digital power level value and storin^he digital power level 

4 value in a predefined power level location within the memory. 

1 30. The method of claim 29, further including: 

2 generating a temperature signal corresponding to temperature of the transceiver, 

3 converting the temperature signal into a digital temperauire value and storing the digital 

4 temperature value in a predefined temperature locati^ within the memory. 

1 31. The method of claim 30, including 

2 comparing the digital power level valu^ with a power level limit value, generating a 

3 power level flag value based on the comparison of the digital power level signal with the 

4 power level limit value, and storing the p9wer level flag value in a predefined power level 

5 flag location within the memory; and 

6 comparing the digital temperature value with a temperature limit value, generating a 

7 temperature flag value based on the Comparison of the digital temperature signal with the 

8 temperature limit value, and storiijg the temperature flag value in a predefined temperature 

9 flag location within the memoryy* 

1 32. The method integrated circuit of claim 29, including 

2 comparing the digital power level value with a power level limit value, generating a 

3 power level flag value based on the comparison of the digital power level signal with the 

4 power level limit value/and storing the power level flag value in a predefined power level 

1 33. The method of claim 26, further including: 
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2 generating a temperature signal corresponding to a temperature of the transceiv^, 

3 converting the temperature signal into a digital temperature value and storing the di^al 

4 temperature value in a predefined temperature location within the memory. 

1 34. The method of claim 33, including: 

2 comparing the digital temperature value with a temperature limiyValue, generating a 

3 temperature flag value based on the comparison of the digital temper^ure signal with the 

4 temperature limit value, and storing the temperature flag value in^ predefined temperature 

5 flag location within the memory. 

1 35. The method of 26, further including 

2 receiving at least one fault signal from the transceiver, receiving at least one flag value 

3 stored in the memory, logically combining the at least one fault signal received from the 

4 transceiver and the at least one flag value receiv/^ from the memory to generate a computed 

5 fault signal, and transmitting the computed f^lt signal to the host device. 

1 36. The method of claim 26, further including 

2 adjusting a first control signal/of the control signals in accordance with an adjustment 
value stored in the memory. 


1 37. The method of claim 2p, wherein the method is performed by a single-chip controller 

2 integrated circuit. 

1 38. The method of cl^im 26, wherein the plurality of analog signals includes two analog 

2 signals selected frompe set consisting of laser bias current, laser output power, and received 

3 power. 


1 39. (amendea) A method of monitoring an optoelectronic device, comprising: 

2 in accordance with instructions received from a host device, reading from and writing 

3 to locations within a memory; and 
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receiving a plurality of analog signals from the optoelectronic device, the ana^g 
signals corresponding to operating conditions of the optoelectronic device, converting the 
received analog signals into digital values, and storing the digital values in precmined 
locations within the memory; / 

wherein the method is performed by a single-chip controller integrated circuit. 

40. The method of claim 39, further including: / 

generating a time value corresponding to cumulative operation time of the transceiver, 
wherein the generated time value is readable by the host device the memory interface. 

41. The method of claim 39, further including: / 

generating and storing in a register a time value cOTresponding to cumulative 
operation time of the transceiver, wherein the register in which the time value is accessed by 
the reading step as a location in the memory. / 

42. The method of claim 39, further including: 

generating a power level signal corre^Jonding to a power supply voltage level of the 
optoelectronic device, converting the powpr level signal into a digital power level value and 
storing the digital power level value in a^predefined power level location within the memory. 

43. The method of claim 39, fu^her including: 

comparing the digital poWer level value with a power level limit value, generating a 
power level flag value based ori the comparison of the digital power level signal with the 
power level limit value, and goring the power level flag value in a predefined power level 
flag location within the memory. 

44. The method of yclaim 43, further including 

generating a temperature signal corresponding to a temperature of the optoelectronic 
device, converting me temperature signal into a digital temperature value and storing the 
digital temperature value in a predefined temperature location within the memory. 
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5 

1 

2 
3 
4 
5 

1 

2 
3 
4 
5 



1 

2 
3 

1 
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45. The method of claim 44, wherein 

comparing the digital temperature value with a temperature limit value, generating a 
temperature flag value based on the/comparison of the digital temperature signal with the 
temperature limit value, and storing the temperature flag value in a predefined temperature 
flag location within the memory. 


46. The method of claim 39, fi rther including 


generatmg a temperature s: 
device, wherein the analog to digi 


gnal corresponding to a temperature of the optoelectronic 
al conversion circuitry is configured to convert the 
temperature signal into a digital temperature value and to store the digital temperature value 
in a predefined temperature locati on within the memory. 


47. The method of claim 46, 

comparing the digital tem(perature 
temperature flag value based on 
temperature limit value, and stor 
flag location within the memory. 


urther including 

value with a temperature limit value, generating a 
comparison of the digital temperature signal with the 
ng the temperature flag value in a predefined temperature 


ihe 


48, The method of claim 39, 

receiving at least one fau^ 
flag value stored in the memory, 
from the optoelectronic device aiil 
generate a computed fault signal. 


49. The method of claim 39, 


urther including 

signal from the optoelectronic device, receiving at least one 
ogically combining the at least one fault signal received 

the at least one flag value received from the memory to 
and transmit the computed fault signal to the host device. 


kvherein the plurality of analog signals includes two analog 
signals selected from the set consisting of laser bias current, laser output power, and received 
power. 


50. A method of controlling an optoelectro^ transceiver having a laser transmitter and a 
photodiode receiver, comprising: ^^4^ 
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3 in accordance with instructions received fr3m a host device, reading from and writing 

4 to memory mapped locations within a controller of the optoelectronic transceiver; 

5 receiving a plurality of analog signals froni the laser transmitter and photodiode 

6 receiver, converting the received analog signals ir to digital values, and storing the digital 
values in predefined memory mapped locations \^ 

comparing the digital values with limit 
limit values, and storing the flag values in pn 
controller; 

generating control signals to control operation of the laser transmitter in accordance 
with one or more values stored in the predefinec 
controller; 

analog to digital conversion circuitry foi 
the laser transmitter and photodiode receiver, c )n verting the received analog signals into 
digital values, and storing the digital values in )redefined memory mapped locations within 
the controller. 

5 1 . The method of claim 50, further/fhcluding: 

generating and storing in a register a time value corresponding to cumulative 

3 operation time of the transceivei^^herein the register in which the time value is accessed by 

4 the reading step as a memoryrtiapped within the controller. 


ithin the controller; 

, generating flag values based on the 
emory mapped locations within the 


memory mapped locations within the 
receiving a plurality of analog signals from 


New claims: 



(new) A single-chip integrated circuit fc^ monitoring an optoelectronic device, 
comprising: 

memory, including one or more memp^arrays for storing information related to the 
optoelectronic device; 

analog to digital conversion circuitr>^dopfigured to receive a plurality of analog 
signals, the analog signals corresponding to operating conditions of the optoelectronic device, 
converting at least one of the received analog signals into at least one digital value, and 
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storing the at least one digital value in at least j^ne predefined location within the memory; 
and 

a memory interface for reading fron^ 
accordance with commands received from a he 


writing to locations within the memory in 
St device. 


53. 


(new) The single-chip integrated circuit of claim 52, further includirtg: 
a temperature sensor coupled to the analog to digital convepsi6n circuitry, the 
temperature sensor generating a temperature signal correspojiding to a temperature of the 
transceiver, wherein the analog to digital conversion ckcuitry is configured to convert the 
temperature signal into a digital temperature value and to store the digital temperature value 
in the at least one predefined location withm the memory. 


54. (new) The single-chin/ifitegrated circuit of claim 52, wherein the analog to digital 
conversion circuitry is cefnfigured to receive a voltage signal from a source external to the 
single-chip integrate circuit, wherein the analog to digital conversion circuitry is configured 
to convert the^oltage signal into a digital voltage value and to store the digital voltage value 
in the at l^st one predefined location within the memory. 


j^, (new) A single-chip integrated circuit fo: 
comprising 

memory, including one or more memory 
optoelectronic device; 

analog to digital conversion circuitry f 
least one analog signal corresponding to operatfii 


monitoring an optoelectronic device, 

arrays for storing information related to the 

ceiwng at least one analog signal, the at 
conditions of the optoelectronic device. 


converting the at least one analog signal into at le ist one digital value, and storing the at least 
one digital value in at least one predefined locatio i within the memory; and 

a memory interface for reading from and v riting to locations within the memory in 
accordance with commands received from a host < evice. 


56. (new) The single-chip integrated circuit of cl 


,afm^5. 


further including: 
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2 a temperature sensor coupled to the analog to digital conversion circuitry^e 

3 temperature sensor generating a temperature signal corresponding to a temperature of the 

4 transceiver, wherein the analog to digital conversion circuitry is configtrf^d to convert the 

5 temperature signal into a digital temperature value and to store thp^igital temperature value 

6 in the at least one predefined location within the memory. 

1 57. (new) The single-chip integrated circuit of clarife 55, further including control 

2 circuitry, responsive to the digital temperature distal value for controlling operation of the 

3 optoelectronic device. 

1 58. (new) The single-chip integrajed circuit of claim 55, wherein the analog to digital 

2 conversion circuitry is configured/t!o receive a voltage signal from a source external to the 

3 single-chip integrated circuit, v^erein the analog to digital conversion circuitry is configured 

4 to convert the voltage signal into a digital voltage value and to store the digital voltage value 

5 in the at least one predefmed location within the memory. 


1 

2^ 


59. (new) Th^single-chip integrated circuit of claim 55, further including control 
circuitry, resnOTisive to the at least one digital value for controlling operation of the 
optoelectnafnic device. 


1 

2 
3 
4 
5 

7 
8 
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(new) A method of monitoring ah optoelectronic device, comprising: 
storing, in one or more memory arrays, information related to the optoelectronic 

device; 

receiving at least one analog sign 
operating conditions of the optoelectron 


at least one analog signal corresponding to 
e; 

converting the at least one analofllignal into at least one digital value, and storing the 


deyi 


at least one digital value in at least one predefined location within the memory; and 
reading from and writing to locatio ns within the memory in accordance with 
commands received from a host device. 


1 61, (new) The method of clairn^60, further including: 
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3 
4 
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generating a temperature signal corresponding to a temperature of the transcehjer; 

the converting and storing steps including converting the temperature sjgfial into a 
digital temperature value, and storing the digital temperature value in the afleast one 
predefined location within the memory. 


1 

2 


62. (new) The method of claim 61, further including cojrtfolling operation of the 
optoelectronic device in response to the digital tempei;afure value. 

63. (new) The method of claim 60, wher©ifi 
the receiving step includes receiying^a voltage signal from a source external to the 

single-chip integrated circuit, 

the converting and stonrfg steps include converting the voltage signal into a digital 
voltage value and storing ^he digital voltage value in the at least one predefined location 
within the memory. 


1 64. (new)/[ne method of claim 60, further including controlling operation of the 

2 optoelectrdnic device in response to the at least one digital value. 
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